Occurrence of Alfalfa mosaic virus in Soybean in Tennessee.
Alfalfa mosaic virus (AMV), a member of the genus Alfamovirus in the family Bromoviridae, naturally infects a wide range of plant species (1). Soybean (Glycine max (L.) Merr.) has seldom been reported as a natural host of AMV and there are limited reports of detection of AMV in field-grown soybean plants (4). However, AMV incidence in soybean fields in the midwestern United States has been on the rise in recent years, which is partly attributed to the introduction of the soybean aphid (Aphis glycines) (1,4). In June 2009, soybean plants of cv. Lee68 exhibiting moderate leaf distortion, mottling, and stunting were observed at the East Tennessee Research and Education Center. Leaf samples from 18 symptomatic plants were collected and the sap was extracted and analyzed by antigen-coated indirect ELISA (3) with polyclonal antibodies against AMV, Soybean mosaic virus (SMV), and Bean pod mottle virus (BPMV). None of the samples tested positive for BPMV, but all were found to be infected with SMV. Sap extract from 1 of 18 plants tested positive for AMV and SMV. Sap from this infected plant ground in 10 mM phosphate buffer, pH 7.0, was mechanically inoculated to Carborundum-dusted unifoliate leaves of PI96983, which contains the dominant Rsv1-locus conferring functional immunity to a majority of SMV strains (2). AMV, not SMV, was detected by ELISA in the systemically infected trifoliolate leaves that exhibited moderate mottling, mild leaf distortion, and stunting 14 days postinoculation. Sap was extracted from the infected tissues and the virus was passaged four times through PI96983 before being inoculated to Phaseolus vulgaris cv. Blue Lake. A local lesion isolate was obtained following three successive passages in this host and the isolate was propagated in soybean cv. Williams82. The biologically purified isolate was capable of infecting soybean cvs. L78-379 (Rsv1), L81-4420 (Rsv1), L29 (Rsv3), V94-5152 (Rsv4), Lee68, and Colfax upon sap inoculation. The infected plants exhibited a range of systemic symptoms including mottling, leaf distortion, necrosis, chlorosis, and moderate stunting. To characterize the virus further, total RNA was extracted from infected Williams82 leaf tissues with the RNeasy Plant Mini Kit (Qiagen, Valencia, CA). The RNA served as a template for cDNA synthesis in the presence of random primers. The resultant cDNA served as a template in a PCR assay with primers 1193 (forward) (5'-AGCTGAATTCATGAGTTCTTCACAAC-3') and 1858 (reverse) (5'-GCTAGCGGCCGCTCAATGACGATC-3') corresponding to nucleotides 1,193 to 1,210 and 1,858 to 1,840 of RNA3 from AMV-Kr (GenBank Accession No. AB126032), respectively. The amplified fragments were purified and directly sequenced bidirectionally using the same primers. BLAST analysis of the resultant nucleotide sequences showed 98% identity to an AMV isolate from a naturally infected soybean plant in Illinois (GenBank Accession No. HQ185569), and 97% identity to an isolate described from P. vulgaris in the United States (GenBank Accession No. AY340070.1). To our knowledge, this is the first report of natural infection of soybean by AMV in Tennessee. References: (1) J. Bol. Mol. Plant Pathol. 4:1, 2003. (2) M. R. Hajimorad and J. H. Hill. Mol. Plant-Microbe Interact. 14:587, 2001. (3) M. Malapi-Nelson et al. Plant Dis. 93:1259, 2009. (4) E. E. Mueller and C. R. Grau. Plant Dis. 91:266, 2007.